Celastrol, an inhibitor of heat shock protein 90β potently suppresses the expression of matrix metalloproteinases, inducible nitric oxide synthase and cyclooxygenase-2 in primary human osteoarthritic chondrocytes.
Overexpression of matrix metalloproteinases (MMPs), inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) have long been suggested to play crucial roles in the progression of osteoarthritis. Studies have showed that selective MMPs, iNOS and COX-2 inhibitors possess great potential as chondroprotective agents for osteoarthritis. Therefore, there have been intensive efforts to develop novel natural compounds that target MMPs, iNOS and COX-2 activation. As interleukin-1β (IL-1β) is one of the key proinflammatory cytokines contributing to the progression in osteoarthritis, we investigated the effect of celastrol, a triterpenoid compound extracted from the Chinese herb Tript erygium wilfordii Hook F, in neutralizing the inflammatory effects of IL-1β on MMPs, iNOS and COX-2 expression as well as nitric oxide (NO) and prostaglandin E2 (PGE2) production. Protein expression was detected by Western blotting or by enzyme-linked immunosorbent assay (ELISA); messenger RNA (mRNA) expression was examined by real-time reverse transcription-polymerase chain reaction analysis and the involvement of signal pathway was assessed by transient transfection and luciferase activity assay. We found that treatment of primary human osteoarthritic chondrocytes with various concentrations of celastrol resulted in striking decrease in the expression of MMP-1, MMP-3, MMP-13, iNOS-2 and COX-2. In addition, celastrol treatment of cells also inhibited the activation of nuclear factor-kappa B (NF-kappaB). Taken together, we provide evidence that celastrol can protect human chondrocytes by downregulating the expression of MMPs, iNOS and COX-2. We suggest that celastrol could be a useful agent for prevention and treatment of osteoarthritis.